PATENT SPECIFICATION 



w 1 240 077 



DRAWINGS ATTACHED 
J> (21) Application No. 54668/69 (22) Filed 7 Nov. 1969 

0 (31) Convention Application No. 174897 (32) Filed 22 Nov. 1968 
Q (31) Convention Application No. 6912139 (32) Filed 18 April 1969 in 

(33) France (FR) 

01 (45) Complete Specification published 21 July 1971 

(51) International Classification B 66 c 1/02 

(52) Index at acceptance B8H 25 




(54) IMPROVEMENTS RELATING TO PNEUMATIC 
CONVEYORS 



(71) I, Bernard Kuzniak, of Place 
J. B. Moulin, 63— Lezoux, Puy-de-Dome, 
France, a French Citizen, do hereby declare 
the invention for which I pray that a patent 
5 may be granted to me and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

In the manufacture of certain relatively 

10 fragile objects such as flat or longitudinally 
corrugated panels it is necessary for these 
panels, on leaving a machine, to be able to be 
stacked on a surface in such a manner as to 
prevent them from sliding on one another, in 

15 order to eliminate the risk of damage. A 
known means of solving this problem consists 
in using a movable head provided with suc- 
tion discs which is applied against the panel 
and is moved in order to lay said panel gently 

20 in the position which it is to occupy. Devices 
of this type give full satisfaction, but they 
are relatively expensive. 

The present invention seeks to avoid the 
disadvantages of known devices by means of 

25 a fixed suction box, which is disposed for 
example at the outlet of the machine serving 
for manufacture or for one stage of the manu- 
facture of the panels in question, the panels 
being fed to said box one by one while roll- 

30 ing and the box lifting the panel and deposit- 
ing it, without damaging it, on a support 
adapted to move vertically in order to permit 
the superimposition of a plurality of panels. 
The invention is equally utilisable in a general 

35 way for moving other substantially fiat or 
longitudinally corrugated rectangular articles. 

One device of this general type is known 
and which enables panels to be stacked after 
transport or taken from an elevator table in 

40 order to pass them to a conveyor. This 
apparatus comprises a parallelepipedic box 
which is open at its base, rotating obturators 
disposed along the opening and normally clos- 
ing it, a flap secured to each obturator and 

45 extending across the opening when the associ- 
ated obturator is closed and adapted to pivot 
together with the obturator in order to free 



the opening when it is struck by the leading 
edge of the panel to be transported, this 
panel thus being subjected to the vacuum 50 
prevailing inside the box, and the front edge 
of said flap forming a compartment under 
vacuum in the box. In addition, when the 
leading edge of the panel arrives at the end 
of the box, it operates a valve which destroys 55 
the vacuum, and the panel is thus deposited 
on a table provided for the purpose. This 
construction is relatively complicated; for 
example, the means for advancing the panel 
comprise a complex system of endless con- 60 
veyor belts which at the same time provide 
the airtightness of the panel in relation to 
the box. 

According to the invention there is pro- 
vided a pneumatic conveyor for substantially 65 
flat or longitudinally corrugated rectangular 
articles, hereinafter referred to as "panels 3 ' 
comprising in combination a suction source, 
means for advancing the panel which is to be 
transported in sealing contact with an open- 70 
ing of a suction box in communication with 
the suction source, and means comprising at 
least one flat movable device to enable the 
suction to be applied usefully to the panel 
only in the portion of said suction box facing 75 
which the panel is situated at a given moment, 
the suction box being divided into a number 
of parallel compartments by rigid vertical 
partitions which extend over only part of the 
height of the suction box, leaving above them 80 
a single chamber in communication with the 
suction source, while the compartment which 
is the first in the direction of movement of 
a panel is in free communication with the 
aforesaid chamber, at least before said panel 85 
arrives, while the others are separated from 
said chamber by flaps, which constitute the 
means for permitting the suction to be applied 
to the panel and which are open when no 
panel is present and closed when the panel 90 
closes the first compartment, thereupon being 
progressively opened, driving rollers constitut- 
ing means for advancing the panel being pro- 
vided substantially in The plane of the open- 
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ing and mounted in the side walls of the 
box, the partitions and also the walls of the 
box parallel to the rollers terminating their 
fower P edges in flexible sealing ^ 
5 edges of which are situated, when at rest, in 
• a plane parallel to the plane of the open ng 
and substantially tangenual to said rollers, the 
Action box having adequate dimensions suft- 
dent to ensure that when a panel is in con- 
10 tact with the opening over a sufficient surface 
for the suction to enable it to be raised, the 
trailing edge of the panel, that is to say the 
opposke side to that which first "takes con- 
tact with the opening in the box, leaves the 
15 owning of the first compartment entirely un- 
obstructed. In one embodiment of the inven- 
tion the first compartment is also provided 
Shh a flap and means for opening said flap 
at Ae moment when the leading edge of a 
20 panel arrives level with the wall of the box 
Means are preferably also provided for 
maiming at feast the flap of the first com- 
partment closed when the leading edge of the 
Panel has cleared the opposite end wall °f the 
25 box to the entry wall, " order that the pand 
may continue its travel instead of being laid 
down under the box. 

Each flap (except that of the first com- 
partment when the latter is provided with 
30 one) is preferablv provided with a control rod 
operated by the leading edge of the panel and 
assisting in overcoming the inertia of the flap, 
in order to enable the latter to open quickly 
Embodiments of the invention will now be 
35 described bv way of example and with refer- 
ence to the accompanying drawings, m 

Wh FiEures 1 to 4 are median longitudinal sec- 
tions of a conveyor according to the invention, 
40 and respectively show: 

Figure 1, the suction box ready for use, 
Figures 2 and 3, two stages of the engage- 
ment of a panel with the suction box; 

Fi-ure 4. the panel held by the suction 
45 box and ready to be deposited on a pile of 
panels, which are themselves placed on an 
elevator table; ... 

Figure 5 is a median longitudinal section 
of a "modified embodiment and shows a pro- 
50 duct in course of displacement, in the position 
illustrated in Figure 3. 

Figure 1 shows a suction box, preferably 
substantial^ parallelepipedic in shape, which 
has vertical walls 1, la and a horizontal top 
55 wall 2, said box being open at the bottom 
at 3 and having in the centre of its top wall 
2 a suction pipe 4 connected to a vacuum 
source, (not shown) represented by the arrow 
5 The interior of the suction box is divided 
60 in its lower portion into a number of identical 
compartments, 7, 7a, 7b . . by rigid parallel 
partitions 6a, 6b . . ., which preferably extend 
between the two walls la which constitute 
the longer sides of the suction box. 
65 Between the tops of the partitions 6a, 



6b . . . and the top 2 of the box there is 
provided a single suction chamber 8. ine 
compartments 7, 7a, 7b . . . are separated 
from the chamber S by flaps 9a 9b . - 
pivoted at 10a, 10* . . . at the top of the 70 
partitions 6a, 6b . . . The comparand .7 
which is the first in the direction of move- 
ment of a panel which is to be lifted with 
"he aid of the box is in free communication 
with the chamber 8. Rollers 11, Ha. If*. • • • » 
are mounted in the walls la supporting the 
partitions 6a, 6b..., at least one being pro- 
vided for each compartment 7, 7a, 7t> . . ., 
and they are preferably driven by a device 
Onot shoU in order to advance said panel 80 
Flexible skirts 12 are fixed to the lower edge 
of the walls 1 and partitions 6a, 6b . . ., tne 
tower edges of the skirts 12 being, when at 
rest, substantially in a horizontal plane tang- 
cm to the lower generatrices of the rollers 85 
11, 11a, Hb . . -, or even slightly below 

lh The operation of the apparatus will be clear 
from the foregoing description and will now 
be explained in greater detail with the aid W 
of Figures 2 to 4. . . 

When the apparatus is at rest, the weight 
of the flaps 9a, 9b . . . allows them to fa 1 
to the position shown in Figure 1, that is 
to say open. Suction applied in the pipe 4, 95 
will be too weak to raise the flaps 9, because 
the outside air is drawn freely into the cham- 
ber 8 through the open compartment 7. 

If however a panel 13 is fed in the direc- 
tion of the arrow F (Figure 3) by the machine 100 
at the outlet of which the suction box 1 is 
disposed, so as to close the opening of the 
compartment 7, by the top face of the panel, 
rolling on the roller 11 and possibly on the 
roller 11a and being in sealing conract with 105 
the skirts 12 of the wall 1 and of the parti- 
tion 6a, the suction applied by the source 5 
is sufficient progressively to raise the flaps 
9a. 9b ... (Figure 2). The panel 13 is there- 
fore powerfully drawn against the opening of no 
the compartment 7. 

When the forward movement of the panel 
13 continues in the direction of the arrow F 
and the panel starts to close the compartment 
7b (Figure 3), the flap 9a opens slightly under 115 
the action of its weight, because care is taken 
to avoid a perfect seal between it and the 
partition 6b. so that the suction of the source 
5 can be applied directly to the surface of the 
panel 13 closing the compartment 7a. The 120 
panel is thus held against the opening 3 of 
the box and can continue to advance by roll- 
ing under the rollers 11, Ua . . . The process 
is 'continued until the panel 13 occupies the 
position shown in Figure 4, that is to say 125 
until its trailing edge has freed the compart- 
ment 7. At that moment all the flaps 9 are 
open and the suction created is insufficient to 
hold the panel 13, which is then deposited 
oentlv on a pile of panels, which themselves 130 
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are placed on an elevator table 14. A suit- 
able automatic or manual device naturally 
lowers the table 14 each time a panel 13 
arrives, said table having previously been 

5 brought to the desired height to prevent the 
panel from being damaged by its fall 1 , so that 
space is left for the following panel. The 
skirts 12 serve to obtain the desired air- 
tightness between the panel and the box. In 

10 practice it has been found that the apparatus 
according to the invention can deposit a panel 
on a surface situated a few centimetres below 
the opening 3 without the panel suffering any 
damage. 

15 If it is desired to deposit the panel further 
on, a second, identical box can be situated 
in line with the first and means may be 
provided to close the compartments of the 
first box automatically during the time re- 

20 quired for bringing the panel into engage- 
ment with the second box. 

Conversely, the presence of the skirts 12 
makes it possible for an unprocessed panel 
laid on a table 14 to be picked up and dis- 
25 charged at the inlet of a machine which will 
subject it to suitable treatment. 

In the modification shown in Figure 5, 
which corresponds to the working stage illus- 
trated in Figure 3, the compartment 7 is 

30 provided with a flap 15 which can be oper- 
ated for example by a small motor, which is 
brought into operation either by a contact 
moved by the leading edge of the panel 13 
or by a contact which is closed when the 

35 trailing edge of the panel 13 is about to leave 
the compartment 7, in order that, in the 
first case the normal operation of the installa- 
tion may be permitted and, in the second 
case, the panel 13 is prevented from being 

40 laid down immediately, since the release of 
the compartment 7 makes the suction of the 
source 5 ineffective. 

In addition, in this modification the flaps 
9a, 9b . . . are advantageously provided with 

45 small metal feeler rods 16a, 16b which pro- 
ject into the compartment following the one 
in which the flap in question is situated, these 
rods being struck by the leading edge of the 
panel 13, thereby tending to overcome the 

50 inertia of the flaps. The partitions 6&, 6c . . . 
and the wall 1 of the box situated on the 
right in Figure 5 are pierced with slots 17a, 
17b . . . and 18 respectively for the passage 
of the rods 16a, 16b . . ., while the partition 

55 6a is imperforated. This construction has the 
advantage of permitting the transport of 
panels placed end to end and thus of increas- 
ing output, while in addition enabling a panel 
to be brought into engagement with a second 

60 box disposed at the outlet of the first, as pre- 
viously indicated. 

The box according to the invention is cap- 
able of other practical applications. Mention 
in particular may be made of the following: 



The sorting of panels passing out of a 65 
machine; 

In a continuous roller driven chain, the 
passing of the panels from one direction into 
a different direction; 

The increase of the output of the installa- 70 
tion by making the box movable (like known 
suction disc devices); experience has proved 
that, for example, panels of 1. 20m X 2.50m 
could be transported by a suction box device 
at a maximum rate of eight per minute. This 75 
figure is more than doubled if a box accord- 
ing to the invention is used. 

Experienced has proved that excellent re- 
sults are obtained by using as the suction 
source 5, a 30crn vapour exhauster driven by 80 
a 1/3 HP motor and providing a suction of 
1 gram/cm 2 , in order to support a panel of 
a thickness of 1cm applying to the roller 
train 11 a pressure equal to 60% of the 
weight of the panel. 85 

In one modified embodiment of the inven- 
tion, the flaps 9a, 9b . . . could be mounted 
otherwise than pivotally. Also, the suction box 
could be made movable vertically with the 
aid of any convenient system, for example 90 
pneumatic power cylinders, so that the elev- 
ator table 14 could be dispensed with. 

WHAT I CLAIM IS: — 

1. A pneumatic conveyor for substantially 
flat or longitudinally corrugated rectangular 95 
panels as hereinbefore defined, comprising in 
combination a suction source, means for ad- 
vancing the panel which is to be transported 
in sealing contact with an opening of a suc- 
tion box in communication with the suction 100 
source, and means comprising at least one 
flat movable device to enable the suction to 
be applied usefully to the panel only in the 
portion of said suction box facing which the 
panel is situated at a given moment, the 105 
suction box being divided into a number of 
parallel compartments by rigid vertical parti- 
tions which extend over only part of the 
height of the suction box, leaving above them 
a single chamber in communication with the 110 
suction source, while the compartment which 
is the first in the direction of movement of 
a panel is in free communication with said 
chamber, at least before arrival of said panel, 
while the others are separated from said 115 
chamber by movable flaps, which constitute 
the means permitting the suction to be ap- 
plied to the panel and which are open when 
no panel is present and closed when the panel 
closes the first compartment, thereupon being 120 
progressively opened, driving rollers which 
constitute the means for advancing the panel 
being disposed substantially in the plane of 
the opening and mounted in the side walls 
of the suction box, the partitions and also the 125 
walls of the suction box which are parallel 
to the rollers tenninating at their lower edges 
in flexible sealing skirts, the lower edges of 
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which are situated, when at rest, m a plane 
parallel to that of the opening and substan- 
tially tangential to said rollers, the suction 
box having dimensions sufficient to ensure 

5 Stat when a panel is in contact with the 
opening over a sufficient surface for the suc- 
tton to enable it to be raised, the trailing 
edge of the panel, that is to say the opposite 
edle to that by which the panel came into 

10 contact with the opening of the suction box, 
leaves the opening of the first compartment 
entirely unobstructed. , . . 

2 A conveyor according to claim 1, wherein 
the first compartment is also provided with 

15 a flap and with means for opening said flap 
at the moment when the leading edge of the 
panel arrives level with the wall of the suc- 
tion box. „ , . 1 „, 

3 A conveyor according to claim l or 
20 claim 2, wherein means are provided for 

maintaining at least the flap of the first co m- 
partment closed when the leading edge of the 
panel has cleared the opposite end wall of 



the suction box to the entry wall, in order 
that the panel may continue us travel instead 25 
of being released under the box- 

4 A conveyor according to claim 1, wnere- 
in the first compartment is in free communi- 
cation with the common suction chamber. 

5 A conveyor according to claim 1, where- 30 
in the flap of each compartment, other than 

the first in the direction of transport, is pro- 
vided with a control rod operated by the 
leading edge of the panel and operative to 
reduce the inertia of the flap. . ^ 

6 A pcnumatic conveyor substantially as 
hereinbefore described with reference to the 
acompanying drawings. 

JENSEN & SON, 
Agents for the Applicants, 
8, Fulwood Place, 
High Holborn, 
London, W.C.I. 
Chartered Patent Agents. 
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